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(57)Abstract: 

PROBLEM TO BE SOLVED: To simultaneously satisfy 
high joining strength and high joining preci sion and to 
obtain the constructing method of combination having 
high productiv ity by locally irradiating an energy beam 
on the rivet member inserted into a work to heat and 
applying an impressing force or vibration with a punch to 
the heated part. 

SOLUTION: First, the energy beam 19 is started to 
irradiate under the state not bringing an ultrasonic horn 
8 into contact with a combining part 3. The joining 
interface in the vicinity of the combining part 3 is locally 
heated by irradiating the energy beam 19 to reduce a 
deformation resistance. Since the process occurs 
instantaneously, the ultrasonic horn 8 is rapidly 
descended. The ultrasonic vibration (e.g. the vibration of 
several microns to several ten microns) having the 
effect of the improvement of fluidity or the like due to 
the breakage of an oxide film and the generation of the 
heat by vibration in addition to thermal energy given with 

the energy beam 19 is applied to the joining interface. Consequently, the tip end of the 
combining part 3 is plastically made to flow and deformed. 
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